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Thin  document d e s c r i b e s  t h e  implementa t ion  d e t a i l s  of t h a t  p a r t  
o f  t h e  CAMS Development D o t  Data System whic:. h a s  been p u t  under  
formal  c o n f i g u r a t i o n  c o n t r o l .  
T h i s  c o n s i s t s  of a d a t a  b a s e ,  e i g h t  programs which c a n  be  used 
t o  m a i n t a i n  t h e  d a t a  b a s e ,  and f i f t e e n  s u b r o u t i n e s  which can be  
used i n  F o r t r a n  programs t o  p r o c e s s  t h e  d a t a  i n  v a r i o u s  ways. 
T h i s  sys tem s u p p o r t s  t h e  t a s k  o f  d e v e l o p i n g  p r o d u c t s  t o  a i d  t h e  
a n a l y s t  i n t e r p r e t e r  i n  i d e n t i f y i n g  g r i d  d o t s .  S i n c e  t h i s  is a 
development sys tem,  t h e  a b i l i t y  t o  q u i c k l y  and e a s i l y  change t h e  
a p p l i c a t i o n  s o f t w a r e  i s  impor tan t .  The programs d e s c r i b e d  h e r e  
c o n t r i b u t e  t o  t h i s  end. 
2. APRLICAELE DOCUMFNTS 
TIRF 79-0004, "Fils Storage Problem", March 1979. 
3 .  SYSTEM DESCRIPTION 
3.1 GENERAL 
The CAMS Development D o t  Data System (CDDDS) has  3 p a r t s .  The 
f irst  i s  t h e  d a t a  f i l e  and i t s  index.  The d a t a  f i l e  c o n s i s t s  0:' 
r eco rds  con ta in ing  256 I n t e g e r  *2 words, u sua l ly  s p e c t r a l  va lues  
f o r  one channel  f o r  209 d o t s  o r  l a b e l s  f o r  209 d o t s .  The index f i l e  
c o n t a i n s  segment p o i n t e r s  for  t h e  d a t a  f i le .  The second p a r t  o f  
t h e  system i s  a set  of programs which can ba used t o  mainta in  - 
t h e  d a t a  f i les.  Third  is a  c o l l e c t i o n  of  sub rou t ines  which can 
be c a l l e d  by programs t o  use  t h e  s t o r e d  data f o r  e x p l o r a t o r ~ ~  and 
development t a sks .  
3.2 PILE DESCRIPTION 
The d a t a  f i l es  for t h e  CDDDS c o n s i s t  of  512 b y t e  r eco rds ,  a s i z e  
chosen t o  minimize 1/0 process ing  t i m e  (Fo;tran IV - P l u s  User's 
Guide pg 4-9). I n  o r d e r  t o  avoid confusion with  o t h e r  f i les ,  
t h e s e  f i l e s  were given t h e  type  .ACA, by A 1  C. Anderson. t h e i r  
de s igne r .  There are two d i f f e r e n t  t ypes  o f  .ACA f i l e s ,  index 
f i l e s  and d a t a  files. 
3.2 .1  THE INDEX FILE 
An index  f i l e  c o n s i s t s  of  d u p l i c a t e  record  p a i r s .  Each record i s  
organized a s  256 I n t e g e r  *2 words. The first record p a i r ,  record 
1 and 2 con ta ins  on ly  2 words: 
Word 1 - The numbsr of  r eco rds  i n  t h e  index f i l e  
Word 2 -The  number of r eco rds  i n  t h e  d a t a  f i l e  
A l l  o t h e r  words a r e  zero.  
The subsequent  i d e n t i c a l  r eco rd  p a i r s  con ta in  segment i d e n t i f i e r s  
i n  odd words and p o i n t e r s  i n  even words: 
Word 2n-1 The sacpmnt number for a segment which has been 
stored in the data fils (or zero). 
Word 2n A record number in the data file which contains data 
for the segment number in word 211-1 (or zero). 
One of these' files may have pointers for 128 segments. An 
index file typically has 10 or fewer records. 
3..'?.2 THE D9TA FILE - 
Each record of the data file contains 256 Inteaer *2  words. 
209 of the words typically contain spectral values fcr one 
channel for 209 dots or Labels for the 209 d&s. The other 
47 words contain identifying information, data base pointers 
and ancillary information. 
The input sources do not always contain the ancillary informa- 
tion, so the ancillary information may be in error. 
Gata file record format. 
Word 
Segrt-hnt identification 
Acquisition year 
Acquisition day 
0 
Record type code 
0 
Dot specific data 
0 
Sun angle 
Soil line greenness estimate 
Satellite identification 
Latitude degrees 
Latitude min. 
Longitude degrees 
Longitude min. 

3 . 3  PROGRAMS FOR FILE MAINTENANCE 
3.3.1 LOAD LABELS FROM CARD (CDLABLD) 
3.3.1.1 Linkage 
- 
T h i s  program c a l l s  GETNAM e n t r y  GETCRD and PUT. 
3.3.1.2 I n t e r f a c e  
The i n t e r f a c e  wi th  GETNAM is  through t h e  c a l l i n g  arguments t h e  
i n t e r f a c e  w i th  PUT is through t h e  c a l l i n g  arguments and t h e  
common b locks  ANCIL and FILNAM. 
3.3.1.3 Inpu t  
Data i s  read  from c a r d s  i n  t h e  d e f a u l t  f i l e  FgR001.DAT. 
For  each segment t o  be loaded t h e r e  must be a HEADER c a r d  wi th  
format  : 
COL 1-6 HEADER 
COL 13-13 Segment number 
COL 15-20 Code name, f o r  example TRTH78 
HEADER 1663 TRTH78 
T h e  d o t  l a b e l s  may be en t e red  i n  t w o  d i f f e r e n t  formats  on DOT 
o r  LINE ca rds .  
DOT card formak ( l i k e  ERIPS format)  : 
COL 1 - 4  DOTb (b  i s  blank)  
COL 6 Label  1 
COL 8 Label 2 
COL 10-80 D o t  numbers s epa ra t ed  by one or more blanks .  
For example, t h e  ca rd  DOT F7 1 37 123 201 a s s i g n s  l a b e l  W 1  
t o  d o t s  37, 123,  and 201. 
LINE card format t  
COL 1 - 4  LINE 
COL 10-11 Line number (1,2.. . ,11) 
COL 13-14 ~ a b e l  f o r  f i r s t  d o t  o f  l i n e  
COL 16-17 Label  f o r  second d o t  o f  l i n e  
COL 67-68 Label f o r  19 th  d o t  of  l i n e  
For example, t h e  card  
LINE - 06 W1 A3. 
Assigns l a b e l  W1 t o  d o t  number 96 or  l i n e  2 col 1 and l a b e l  A 3  
-
t o  d o t  97. 
The l a s t  d a t a  ca rd  should have STOP i n  col 1-4.  I f  t h i s  i s  
miss ing,  t h e  s t a t emen t  CDLABLD STOP BAD DATA? w i l l  p r i n t  on 
t h e  o p e r a t o r s  t e r m i n a l  a t  t h e  end o f  t h e  jot. 
3.3.1.4 Output 
This  program creates a r e p o r t  ( f i g .  3.3.1.4) and writes new 
reco rds  i n t o  t h e  ACA d a t a  L - le. 
3.3.1.5 S toraqe  
955 Bytes 
3.3.1.6 Desc r ip t ion  
This  program r e a d s  c a r d s  f o r  one segment, l oad ing  t h e  l a b e l s  
i n t o  an a r r a y .  When it encounters  t h e  nex t  HEADER ca rd  o r  a 
STOP card  it c a l l s  PUT t o  load  t h e  d a t a  i n t o  t h e  ACA d a t a  base.  

CDLABLD 
3.3.1.7 Flowchart +I F I L E S  
I 
LOAD WRITE 
\ DATA REPORT 
BASE 
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3.3.2 LOAD SPECTRAL VALUES FROM CRRD (CDLOAD) 
3.3.2.1 Linkage 
  his program c a l l s  GETNAM e n t r y  GETCRD. PUT and t h e  p r i v a t e  
s u b r o u t i n e  HEX. 
3.3.2.2 I n t e r f a c e  
- .'-
The i n t e r f a c e  k i t h  GETNAM i s  through t h e  c a l l i n g  arguments. 
The i n t e r f a c e  w i t h  PUT is  through t h e  c a l l i n g  arguments and 
through t h e  common b locks  ANCIL and FILNAM. 
The i n t e r f a c e  w i t h  HEX i s  through t h e  c a l l i n g  arguments. 
3.3.2.3 I n p u t  
The i n p u t  cards a r e  read  from t h e  d e f a u l t  tile F@RRCOl.DAT. The 
f i r s t  ca rd  h a s  t h e  code i d e n t i f i e r  ( e .g  SWCHl*) i n  c o l  1-6. 
Following i s  one or more decks  gene ra t ed  by t h e  S p e c t r a l  
Unload U t i l i t y  on ERLPS. 
3.3.2.4 Output  
The ou tpu t  is  a l i n e  p r i n t e r  r e p o r t  ( f i g  3.3.2.4) and new r eco rds  
i n  t h e  ACA d a t a  f i le .  
3.3.2.5 Sto rage  
2599 Bytes  
3.3.2.6 D e s c r i p t i o n  
The code name i s  r e a d .  Then s p e c t r a l  v a l u e s  a r e  r ead ,  t r a n s l a t e d  
by HEX from hexidecimal  a1phanumeri.c t o  decimal  i n t e n e r  and 
loaded i n t o  4 a r r a y s .  When t h e  a r r a y s  are f u l l ,  t hey  are loaded 
i n t o  t h e  ACA d a t a  f i l e  by PUT and a new set of v l aues  i s  read .  

?=*;IN 2900 tl - 
h  (*fiat .~'pMd': 3S)l'Id 17~3 %r @ (t~t:<E)~ .;3 U6o6 
(UY~IV~~ CUJ~!-X,)LI,I 17j3 6roo 
(*Eb:(E9## V. 3 e~66 
(HMO~?~~~L~~~S) lad 71. 3 (E LLOO 
I*z'=(r) ,I I ,2 YLU 
(r~0P3'2lJ3': 33)ll.j 11~3 <Lo: 0 r*rrr(F)r:9!! 3  LOO 
~TVES~~~NI~ I dl I )1r.47.9.+ Z Z EL00 . 
rj- ro2c iid~& u V 030~01 N338 SVH 1'CfE'r ill0 r'51" 1924t35 r)lVdY:d 99 a ZLOO 
*IY 17.>m?AvrI'Lz1~ 1~9~~3lI:Jrl 3 



1 ; A wvn SS~UUU~ 36~~ jwr~ SS~B~ 3dAA jWTN SS1930~ 3dhl .iklh 55~ttbV 3dJJ WVN 
I SA~JIB~ ABIUJ' C 

CDLOAD 
3.3.2.7 Flowchart 
FILES 
/-, REPORT L-- 
, FILE -.. . .' 
I 
i 
! M DATA 
-1 ARRAY 1 
CHECK FW 
I 
* - - - - - - - - - f -  
ARRAY 
3.3.3 DUPLICATE FLAGGING (PUIIIIE) 
3.3.3.1 Linkages 
Purge ca l l s  GETNAP! e n t r y  GETCRD. i 
3.3.3.2 I n t e r f a c e  
- 
The i n t e r f a c e  w i t h  GETNAM is through t h e  c a l l i n g  arguments. 
Input  
The ACA index and d a t a  f i l e s  as named i n  FN.DAT are read.  
3.3.3.4 Output 
Dupl ica te  r eco rds  i n  t h e  d a t a  f i l e  are marked and a Line P r i n t e r  
r e p o r t  ( f i g .  3.3.3.4) is  generated.  
S torage  
1795 Bytes 
3.3.3.6 Desc r ip t ion  I 
The r eco rds  f o r  each  segment are searched f o r  d u p l i c a t e s .  Faen 
a  d u p l i c a t e  i s  found,  b y t e  number 254 i s  set t o  .TRTJE. Otherwise 
b y t e  254 i s  set t o  .FALSE. Q t h e r  programs i n  t h e  system ignore  
r eco rds  marked .TRUE. 

PURGE 
3.3.3.7 L i s t i n g  p FILES 
/ READ I I 
\.. 1 YES 
, 
PRINT , / REPORT 



3.3.4 INTERACTIVE QUERY (QUERY) 
3.3.4.1 Linkage 
T h i s  program c a l l s  GETNAM. 
3.3.4.2 I n t e r f a c e  
The i n t e r f a c e  wi th  GETNAM is  through t h e  c a l l i n g  arguments. 
3.3.4.3 Inpu t  
Th i s  program r e a d s  t h e  ACA index and d a t a  f i l e s .  Cont ro l  i s  
from an i n t e r a c t i v e  te rmina l .  
3.3.4.4 Output 
The program writes t o  t h e  i n t e r a c t i v e  te rmina l .  An o p t i o n a l  
Line P r i n t e r  r e p o r t  ( f i g  3.3.4.4) may be generated.  
3.3.4.5 S torage  
1683 Bytes 
3 .3 .4 .6  Desc r ip t ion  
The ACA f i l e  names a r e  requested and t h e  ACA f i l e s  a r e  opened. 
The o p t i o n a l  l i n e  p r i n t e r  f l a g  i s  set ,  and a segment number is  
reques ted .  I f  t h e  segment is  i n  t h e  data base, t h e  d a t e s  a r e  
o p t i o n a l l y  p r i n t e d .  Then a new segment i s  requested.  When 
setment  9999 is  e n t e r e d ,  t h e  r e p o r t  is optionally p r i n t e d  
and t h e  program s tops .  

QUERY 
3.3 .4 .7  Flowchart 
OFM 
ACA 
F ILES 
I 
ENTER 
REPORT 
FLAG 
I 
REPORT 
INDEX 
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\ DATES 
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? ,  
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WRITE 
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3.3.5 INITIAL FILE GENERATION (SEED) 
3.3.5.1 Linkaqe 
Th i s  program c a l l s  no subrout ines .  
3.3.5.2 I n t e r f a c e  
None 
3.3.5.3 Inpu t  
None 
3.3.5.4 Output 
Seed creates t h e  ACA f i l e s  SEEDINX.ACA and SEEDATA.ACA. 
3.3.5.5 S torage  
923 Bytes 
3.3.5.6 Desc r ip t ion  
I n  o rde r  f o r  t h e  CDDDS programs t o  func t ion  t h e r e  must be pre-  
e x i s t i n g  ACA f i l e s .  SEED c r e a t e s  sach f i l e s  w i t h  only  one d a t a  
record  having segment number 1, which i s  marked f o r  d e l e t i o n .  
SEED 
3.3.5.7 Flowchart 
I 
I FILES 
I 
WRITE 
FILES 
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3.3.6 TABLE OF CONTENTS (TOC) 
3.3.6.1 Linkage 
This  program calls  GETNAM, and also i t s  e n t r y  p o i n t  GETCRD. 
3.3.6.2 I n t e r f a c e  
The i n t e r f a c e  w i t h  GETNAM i s  through t h e  c a l l i n g  arguments. 
3.3.6.3 Inpu t  
This  program reads  t h e  d a t a  f i l s  and t h e  index f i l e .  GETNAM e i t h e r  
r e a d s  FN.DAT, o r  q u e r i e s  t h e  i n t e r a c t i v e  te rmina l .  
3.3.6.4 Output 
The ou tpu t  i s  a l i s t i n g  of  a l l  t h e  f i l e s  i n  t h e  ACA d a t a  base  
( f i g u r e  3.3.6.4). T h i s  l is t  i s  ordered  by segment number. 
In  debug mode, on ly  t h e  segment numbers are l i s t e d .  
3.3.6.5 S torage  
3424 Bytes 
3.3.6.6 Desc r ip t ion  
The program f i r s t  c a l l s  GETCRD, an e n t r y  of GETNAM, t o  g e t  t h e  
index and d a t a  f i l e  names. Then it opens t h e  index and d a t a  
f i l e s .  Up t o  1024 segment nurbers  are read  i n  and s o r t e d .  Then 
t h e  d a t a  f o r  each segment is  read  from t h e  d a t a  f i l e  and w r i t t e n  
to  t h e  l i n e  p r i n t e r .  

TOC 
3.3.6.7 Flowchart 
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3 . 3 . 7  TAPE LOAD (TPLOAD) 
3.3.7.1 L i n k a s  
- 
TPLOAD c a l l s  t h e  e n t r y  GETCRD o f  GETNAM and PUT. I n  a d d i t i o n  
s e v e r a l  sys tem r o u t i n e s  incid2nR i n  O I O  are c a l l e d .  
3 . 3 . 7 . 2  I n t e r f a c e  
The i n t e r f a c e  w i t h  GETNAM i s  th rough  t h e  c Lling arguments .  
The i n t e r f a c e  w i t h  PUT i s  th rough  t h e  c a l l i n g  arguments  and 
th rough  t h e  common block/ANCIL/. 
3 . 3 . 7 . 3  I n p u t  
One i n p u t  c a r d  i s  r e a d  from t h e  dafsulh unit I f i l e  FOR.001. 
COL 1 - 3  Tape d r i v e  i d e n t i f i e r  one  o f  MTO, MT1, &?(I, XT1 
COL 5-7 Number o f  segments  t o  be  r e a d  i n ,  e.g. 999.  
COL 10-15 Code name t o  be  ry~ed  f o r  l o a d i n g ,  e . g  SECH**. 
3 . 3 . 7 . 4  Output  
Data i s  t r a n s f e r r e d  from t h e  t a p e  t o  t h e  .ACA d a t a  Lase .  A t  
the end, a s h o r t  l i n e  p r i n t e r  r e p o r t  i s  w r i t t e n  ( f i g  3 . 3 . 7 . 4 ) .  
3 . 3 . 7 . 5  S t o r a a e  
5214 Bytes  
3 . 3 . 7 . 6  D e s c r i p t i o n  
TPLOAD r e a d s  t h e  d a t a  f o r  one  a c o u i s i t i o n  from t h e  t a p e  u s i n g  
Q I O  r o u t i n e s ,  l o a d s  t h e  d a t a  i n t o  t h e  a p p r o p r i a t e  a r r a y  l o c a t i o n  
and PUTS t h e  d a t a  i n t o  t h e  data  base .  A f t e r  a l l  r e q u e s t e d  d a t a  
has  been loaded ,  a l i n e  p r i n t e r  r e p o r t  i s  c r e a t e d .  

TPLOAI! 
3 . 3 . 7 . 7  F lowchar t  
FILES 
---- 
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3 . 3 8  DATA BASE REBUILD (XFER) 
3.3.8.1 Linakge 
XFER c a l l s  GETNAM's e n t r y  p o i n t  GETCRD. 
3.3.8.2 I n t e r f a c e  
The i n t e r f a c e  w i th  GETNAM is through c a l l i n g  arguments only. 
3.3.8.3 Inpu t  
The ACA d a t  f i l e  s p e c i f i e d  i n  FN.DAT is  read.  
3.3.8.4 Output 
A l l  d a t a  r e c o r d s  i n  t h e  d a t a  f i l e  excep t  t h o s e  marked f o r  
d e l e t i o n  ( b y t e  254 set .TRUE.) are e n t e r e d  i n t o  t h e  new d a t a  
base  SEEDINX.ACA, SEEDATA.ACA. 
A small r e p o r t  i s  genera ted  ( f i g .  3.3.8.4) 
3.3.8.5 S torage  
2198 Bytes 
3.3.8.6 Descr ip t ion  
The ACA d a t a  f i l e  i s  r ead  d i r e c t l y  and s e q u e n t i a l l y .  If  t h e  
segment i s  marked f o r  d e l e t i o n ,  (by te  254 set  .TRUE.) t h e  nex t  
record  is  read.  Otherwise s t a t emen t s  copied from PUT a r e  used 
t o  e n t e r  t h e  record  i n t o  t h e  SEED f i l e s .  
If a new smaller d a t a  base  i s  r equ i r ed  based on f a c t o r s  o t h e r  
than d u p l i c a t i o n ,  l i n e  28 of t h e  l i s t i n g  is  t h e  p l a c e  t o  i n s e r t  
t h e  l o g i c .  

XFER 
3 . 3 . 8 . 7  F l o w c h a r t  
F ILES a 
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FILES j 
INDEX F'j 
RECORD / I 
PUT I 
RECORD I 
INTO 
SEEP F I L E  j 
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3.4 SUBROUTINES FOR LANDSAT DATA MANIPULATTON - 
3.4.1 SATELLITE CALIBRATION (CALIB(SAT,NUB!)) 
3.4.1.1 Linkage 
Subroutine CALIB does not call any other subroutine. 
3.4.1.2 Interface 
The calling arguments are the satellite identifier (SAT) and 
the number of points to be processcd, (NUM). 
4-channel LANDSAT data is passed through the common block /DATA/. 
3.4.1.3 Input 
N.A. 
3.4.1.4 Output 
N.A. 
3.4.1.5 Storaqe 
1025 Bytes 
3.4.1.6 Description 
The program recalibrates the contents of the common block /DATA/ 
to the LANDSAT 2 pre-launch calibration. 
Desired recalibration Sat identifier 
LANDSAT 2 Post launch -1 
No correction 0 
LANDSAT 1 1 
LANUSAT 2 Prelaunch 2 
LANDSAT 3 (Lockheed version) 2 a 
LANDSAT 2 (ERIN version) 4 
CALIB  
3.4.1.7 
8 
Flowchart 
APPLY 
POST LAUNCH 
LANDSAT 2 
CALIBRATION 
I 
I 
LANDSAT 1 
CAL IBRATI  ON 
i 
i I 1 
APPLY 
I 3 LEC 
, -- ---- LANDSAT 3 
CALIBRATION 
-- ! 
APPLY 
. I ER:M i 1 
4 I 
: . .-_---., LANDSAT 3 
lCAL lBRATlON r-1 
/"'"'/ 
ERROR 
OTHEP K S S A G E  !. .. 

.- 
EhTHY PTlhTS 
N A H ~  TVFE At l laFcS b.rttF T Y P t  bDU6tSS NAHF TYPE ADDRESS NAUF TVPk A D ~ R E S S  NAUF TYPE bDbRESS 
J 
NAME TYpt AUDSZSS NAME TYPE ADbLtSS  NAME TYPE ADDRESS kAUE TYPE ADDRESS khhE TYPE ADDRESS 
3 8 1.2 4*00Q2a0 LK le i? + - O C U O O E .  N 1.2 F-000Cd4. 
k h t r t  TYPE ACDkF9S SIPF l!IktP;$IONS 
3 32 1 4 , 4 )  C I L R I S  Red  4 - ~ 0 n l n o  I ID@~:JU 
'W CALCAC P.4 4 - 7 3  0 7 0  O Q O l ~ Q  32 ( 4 8 4 )  "4 a 
LAPEL ADDnFSS 1 A tF l  ADDHE S S  LAB AbDRkSS W F I  ADD[ $ s LABFL ADDRE S t  €42 
3 .4 .2 .1  L i n k a g e  
DDATE ca l l s  no o t h e r  program.  
3 .4 .2 .2  I n t e r f a c e  
A l l  i n f o r m a t i o n  i s  p a s s e d  t h r o u g h  t h e  c a l l i n g  a rgumen t s ,  e . ~ .  
YEAR = 1979 ,  MONTH = 'JAN' DAY = 1, YY = 79 ,  DDD = 001. 
3 .4 .2 .3  I n p u t  
None 
3.4.2.4 O u t p u t  
None 
3.4.2.5 S t o r a g e  
437 B y t e s  
3 .4 .2 .6  D e s c r i p t i o n  
F o r  MK = 0 ,  DDATE c o n v e r t s  J u l i a n  d a t e s  t o  c a l e n d a r  d a t e s ,  i .e .  
79001 1979 ,  J a n ,  1 
F o r  MK = 1 DDATE c o n v e r t s  c a l e n d a r  d a t e s  t o  J u l i a n  dates, i . e ,  
1 9 7 9 ,  J a n ,  1 79001  
The p e r m i t t e d  v a l u e s  for MONTH are ' J A N ' ,  'FEB', ' M A R ' ,  'APR' ,  
'MAY' ,  ' J U N ' ,  ' JUL ' ,  'AUG',  'SEP', 'OCT', 'NOV', 'DEC'. 
DDATE 
3 .4 .2 .7  Flowchart 
0 
NO 
YES 
COCPUTE 
MONTH 
NURBER 
COFPUTE 
DAY OF 
YEAR 
RETU N 0 
ESTIMATE 
CCNTH I 
I 
CORRECT 
ESTIPATES 
I 
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. -
LIBLLS r ~ )  
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I 
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- 
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F JG2TI flP4S 4 V n  SU3SaUTINF5 AkFEUFYCeD 
t sJrnn , + 
I TldTAL SPACE ALLLCATEI! a 001552 .  4 3 7  
*a Nd FPP l k S T i U ~ c f l 3 N S  GEYERATED . 
COMPUTE 
SUN ANGLE 
CORRECTION 
CALIBRATE 
( C A L I B )  
COMPUTE 
MEANS 
(YEAN) 
- -- -.---- .i 
COVPUTE 
GAMMA 
T------- - 

I' 
I r 
z L-C s 
9 
L 
I - 
e 
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GtOO (91a;sNY c #911 r.1~~ I -SI:?"IYCY~ I 117 :!!::A I? 
:r*ldsmUY1 'a LdAl EEC '3V00 . I 
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N A e t  TYPE AEDEESS lvAnt TYPE ADI'FkSb NIHE TYPE ADCRESS kAUE TVPk ADDRESS NAHE TYPE ADDRESS 
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YHZ 1 * 2  &-.?G1'642 3Iln642 2 * 9  ( i C 5 )  

3.4.4 DATA ACCESS GET(SEG,AhWY,CODE) 
3.4.4.1 Linkage 
I n  case o f  e r r o r ,  GET calls  subroi l t ine  GETNAM through i ts  e n t r y  
GETCRD . 
3.4.4.2 I n t e r f a c e  
GET i n t e r f a c e s  wi th  t h e  c a l l i n g  r o u t i n e  through t h e  c a l l i n g  
arguments, and t h e  common b locks  /ANCIL/, /PILNAP*/, and /DATA/. 
The i n t e r f a c e  w i th  GETCRD i s  through t h e  c a l l i n g  arguments. 
3.4.4.3 Inpu t  
NA 
3.4.4.4 Output 
When a segment i s  n o t  i n  t h e  d a t a  base ,  a l i n e  of  ou tpu t  i s  s e n t  
t o  the  l i n e  p r i n t e r .  
3.4.4.5 S torage  
2385 Bytes 
3.4 .4 .6  Descr ip t ion  
GET f i rs t  opens t h e  ACA f i l e s .  I n  case of e r r o r  opening t h e  
f i l e ,  GETNAM is  c a l l e d  and it tries again.  With a second f a i l u r e  
it r e t u r n s .  
Af t e r  t h e  f i l e s  a r e  opened, t h e  index f i l e  i s  searched f o r  t h e  
segment. If  t h e  segment is found, t h e  d a t a  f i l e  f o r  t h a t  
segment is  searched f o r  t h e  c o r r e c t  code name. I f  t h e  s i x t h  
byte  o f  t h e  code name is  ' * ' ,  t h e  d a t e  i s  a l s o  checked. I f  t h e  
f i f t h  byte  is * ,  fou r  records  a r e  loaded i n t o  t h e  common 
/DATA/. Otherwise t h e  d o t  d a t a  is passed through t h e  argument 
ARRAY. The common block /ANCIL/ is used f o r  a n c i l l a r y  da ta .  
I f  d a t a  i s  n o t  found, s t a t u s  is  set t o  1. I f  s t a t u s  is  a l ready  
1, a message is  p r i n t e d .  
GET /I 
3.4 .4 .7  F l o w c h a r t  
SET 
1 RECORD 
4 RECORD 
FLAG 
CLOSE 
FILES 
INDEX STATUS = 1 1- DATA RECORD @N 
PRINT 
ERROR DONE 
REPORT 
CLOSE 
FILES 
STATUS = r) 
I 
FBRTHAS IVWPLUS V O P - 5 1  15123111 ZgnIEPm79 PAGE 1 1 '  
GET.F?;u / T  let L C K S / , . ~  
1 
Figure 3.4.4.8 
1 
Listjnq for GET I "S i 
Ud 75 flK:1,3b 
k- ___ .--." 



3.4.5.1 Linkaqe 
GETNAM does n o t  c a l l  o t h e r  sub rou t ines .  
3.4.5.2 I n t e r f a c e  
GETNAM is  i n t e r a c t i v e .  The i n t e r f a c e  wi th  t h e  c a l l i n a  program 
i s  on ly  through t h e  arguments. 
The e n t r y  GETCRD(FAN,FDN,FIN,KQ) i s  n o t  i n t e r a c t i v e  except  when 
an error is encountered.  
3.4.5.3 Inpu t  
See f i g u r e  3.4.5.4 f o r  an example o f  i n t e r a c t i v e  f i l e  d e f i n i t i o n .  
3.4.5.4 Output 
See f i g u r e  3.4.5.4 f o r  an example o f  i n t e r a c t i v e  f i l e  d e f i n i t i o n .  
3.4.5.5 S torage  
655 Bytes 
3.4.5.6 Desc r ip t ion  
GETNAM e s t a b l i s h e s  t h e  ACA d a t a  f i l e  name FDN and t h e  ACA 
index f i l e  FIN. 
I n t e r a c t i v e l y  i f  you e n t e r  [ a ,b ]  FDN and FIN are de f ined .  
FDN = [a,blDOTDATA.ACA, 
FIN = [~,~]DOTINDEX.ACA. 
I f  you e n t e r  FN, f i l e  [200,7] FN.DAT is  opened and FDM and FIN 
a r e  read .  I f  Z i s  e n t e r e d  FND and PIN a r e  ob ta ined  i n t e r a c t i v e l y .  
!Z, 
TNF'IJT 1-lIC OF DRTBH117 F ILE FPir 5 OF Z GETtinini 
F t-4 
if; 
IHF'UT 1-111; CIF DRTIIA'iH FILE 
R ~ ~ I ~ O D  UCICIT,ITY UY THE 
ORIGINAL PAGE IS POOR 
Figure 3 .4 .5 .4  
For entry GETCRD, the  f i l e  name i n  FAN of length  KO-1.  
opened and FDN and PIN arc read. If KQ = I., [200,71 FN.DAT is 
opened and FDN and FIN are read. 
I n  every case, the  arrays  F M  and ~ m ' a r e  zero f i l l e d  
before control  i s  returned to the  c a l l i n g  program. 
GETNAM 
ENTRY GETCRD 
3.4.6.7'' Flowchart 'h' 
-C------ 
ENTER 
DATA 
F ILE 
NAME I 
I 
- - -  -
. 1 .  -... 
ENTER 
INDEX 
F ILE I NAME 
- - ---- -. ---. 
ZERO F I L L  ' READ Or iN / F I L E  DATA I NAMES i NAMES F I L E  I 
LENGTH 
CONCATENATE 
INPUT WITH 
' DOTDATA ' 
' DOTINDEX' 
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3.4.6 HAZE CORRECTION (HAZCOR) 
3.4.6.1 Linkage 
HAZCOR c a l l s  KAUTH. 
3.4.6.2 I n t e r f a c e  
HAZCOR i n t e r f a c e s  w i th  t h e  c a l l i n g  program through t h e  common 
b locks  /ANCIL/, /DATA/, and /KAUTH/. 
The i n t e r f a c e  w i t h  KAUTH is through t h e  common block /KAUTH/. 
3.4.6.3 Input  
Nonc 
3.4.6.4 Output 
None 
3.4.6.5 S torage  
2245 Bytes 
3.4.6.6 Desc r ip t ion  
HAZCOR t akes  t h e  va lue  o f  G N I  from t h e  common block /ANCIL/, 
computes c o r r e c t i o n  terms and a p p l i e s  them t o  t h e  c o n t e n t s  of - -
/DATA/. Then KAUTH t ransforms  t h e  c o r r e c t e d  va lues  s t o r e d  i n  
DATA, updat ing /KAUTH/. 
HAZCOR 
3.4.6.7 Flowchart 
COMPUTE I  
GAINS  
,---A_-__ 
SUN ANGLE i CORRECT I 
KAUTH 
TRANSFORM 


rcF TYPE A D D 2 c s S  NAHE TYPE ADCCtSS NAME TYPE ADDRESS NAME trPE ADDRESS NAME T p E  A- I; ::scflR 1 - c a n n  I 
I : 
1 VLRlkJLtf 1 i 
ANGhAD fie4 4mC3C050 CELt 1.2 fl*bOuCUO CDR Re4 4-000044 GAH 1.2 6-000032 GIUMA R.? %OOOO48 
~ A C  i .2 6 -n~ f in13  117 lad ~ - I J C C J G I G  111 1.2 4-000062 K 107 4 - ~ 0 0 0 5 6  K5k 1.1 lr-ppgg40 
SAT 102 6 - ? O ~ C l b  SEG 1.' J-UC0034 SLN 1e2 6-100014 STATUS 1.2 6-00QOD6 
- - -  
C113 1.3 7-9C 5 0 4  00F642 2f19 ( Z O S )  
C H I  l b 2  7-CC2346 000642  2 ( Z C S )  
DATF 1.7 6-05 ?f!3 1 0 ~ ~ f i 4  2 ( i i  
 FA^, L*L 1o -oo t~ ln3  ni!nbAu 16 (221  
Fnh I a 1  l o - n ? n n ? n  >fino40 16 (32) 
GILL 1.2 6-00 31Q 0 3 0 1 1 0  Yb (10) 
F f • L ,r  1 g - c n v n 4 n  O G b O r C  1 4  ( 2 2 )  
i FLAG L e i  9 - u 0 7 0 r ~ C  Cfi0322- 1.' (ilC) 
I U W I  18 -  4 - r 'J lO5r  fiGFb43 2 ' 3  (iij5) 
b :  a K H 2  I*? e - t c  t 4 2  0 3 0 6 4 2 .  2 L 3  ( i b F )  

3.4.7 INTERACTWE SEGMENT CHOICE (INTRAC (SEG ,DATE ,CNAM) 
3.4.7.1 Linkage 
INTRAC c a l l s  GETNAM. 
3.4.7.2 I n t e r f a c e  
-
The i n t e r f a c e  w i th  t h e  c a l l i n g  program is  through t h e  arguments 
and t h e  common block /FILNAM/. 
The i n t e r f a c e  w i th  GETNAM i s  through t h e  arguments. 
3.4.7.3 Inpu t  
INTRAC is  i n t e r a c t i v e .  See f i g u r e  3 . 4 . 7 . 4  f o r  examples. 
3.4.7.4 Output 
INTRAC is i n t e r a c t i v e .  See f i g u r e  3.4.7.4 f o r  examples. 
There i s  an o p t i o n a l  l i n e  p r i n t e r  r e p o r t .  
3.4.7.5 S torage  
1566 Bytes 
3.4.7.6 Desc r ip t ion  
INTRAC makes it p o s s i b l e  t o  i n t e r a c t i v e l y  choose segment acqu i s i -  
t i o n s  f o r  f u r t h e r  p rocess ing .  
INTRAC f i r s t  opens t h e  ACA f i l e s .  I f  t h i s  f a i l s ,  it i n t e r a c t i v e l y  
g e t s  t h e  f i l e  names through GETNAEl and opens t h e  ACA f i l e s .  I t  
then  a sks  f o r  a segment number. I f  it g e t s  9999 it r e t u r n s .  I f  
it g e t s  a segment i n  t h e  d a t a  base ,  t h e  a c q u i s i t i o n s  a r e  o p t i o n a l l y  
d i sp layed .  I f  t h e  segment i s  no t  i n  t h e  d a t a  base  t h e  program 
a s k s  f o r  a new segment. 
'f: 
TQ STOP TYPE S I NTPAC 
SEGilEI.11 IBat* HF'PERF't I F 1  THE DO1 INDEX 
TYPE I' FUR DH'IES r l J  FUF ti htU  Sk.lShf"T 
\ 1 I 
3EhPlEN't I i 1Sb& 
FOP Neb1 LESln; r j l  1 YF'E X. CP TI)  CnNT INI.IE 
I l i T  HHC 
-.( 
ENTEF' DF)'IE 
:2J,322 
Figure 3 .4 .7 .4  
3-97 
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3.4.8 KAUTH TRANSFORMATION (KAUTH (N) ) 
3.4.8.1 Linkaqe 
KAUTH does not call any other subroutine. 
3.4.8.2 Interface 
KAUTH transforms the first N sets of channel values in the 
common block /DATA/ and puts the result into the common block 
/KAUTH/ . 
3.4.8.3 Input 
None 
3.4.8.4 Output 
None 
3.4.8.5 Storage 
1824 Bytes 
3.4.8.6 Description 
KAUTH applies the LANDSAT 2 version of the Kauth-Thomas trans- 
formation to the 4 channel data in /DATA/ and stores the 4 channel 
result in /KAUTH/. 


I FATHV PL I J ~ S  
NA!IF rVPF AI1E)ACSS ; j A t q =  'IVPF A D P K t S S  NAMF TVPE AtInRESS NLHc TYPE A ~ E S S  .NlhE ?V@E -s 
k ~ , l E  t y r ~  AuDRFsS 3 ~ k F  TYPt A D E F t S S  NAnE TYPE AgaRESS NAUE TYPt ADDRESS NAME TYPE ADDRESS 
f 1.2 4-0001LO J 1.2 ?-0Otl i?2 N 1.2 F-000002. 
K b4 ~ r 4  4 - ~ 0 ~ , 3 r n  o o n c z ~  Y ( 4 )  
t K H l  1.2 7 0 0 0 t 5 2  2f4i [ i l s )  
KI:.J 1 0  7-1.!!'?a-12 O U f l b 4 2  2 Y ( 2 i l ' i )  
kH3 1*2 7 -391gC4  00B642 273 ( E O S )  
i L A W  A ~ D N F S S  I r b i l  ACDRESS LABEL D D R E S S  L m  A D O R B S  U b E L  4RDREsS 
3.4.9.1 Linkage 
No o ther  subrout ines  a r e  c a l l e d .  
3.4.9.2 I n t e r f a c e  
A l l  values are p&ed through t h e  c a l l i n g  arguments. 
3.4.9.3 Input  
None 
3.4.9.4 Output 
None 
3.4.9.5 Storage 
566 Bytes 
3.4.9.6 Descript ion 
Mean computes t h e  mean and standard dev ia t ion  of t h e  f i r s t  N 
- - 
values of I X  f o r  which t h e  value of FLAG i s  1. NN i s  t h e  number 
o f  values with f l a g  = 1. XBAR i s  t h e  mean. STDEV i s  t h e  
standard devia t ion .  
- - - .. - - - 
Flowchart 
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3 - 4 - 1 0  SPECTRAL PLOT (PLOT!IX,IYfCHARfB)) 
3.4.10.1 Linkage 
PLOT does  n o t  c a l l  any o t h e r  s u b r o u t i n e .  
3.4.10.2 I n t e r f a c e  
All d a t r  is passed  th rough  t h e  c a l l i n g  arguments .  
3.4.10.3 I n p u t  
None 
3.4.10.4 Output 
A s p e c t r a l  plot  is w r i t t e n  t o  u n i t  8 and p r i n t e d ,  ( f i g u r e  3.4.10.4). 
3.4.10.5 S t o r a g e  
3215 Byte8 
3.4.10.6 D e s c r i p t i o n  
The first IJ c h a r a c t e r s  i n  t h e  BYTE a r r a y  CHAR are p l o t t e d  a t  t h e  
p o i n t s  ( I X , I Y )  f o r  20 < 120,  -5 c I Y  < 50. 
- - - 
Out of range  p o i n t s  are t r u n c a t e d  and p l o t t e d .  
. 9'01't'~ -6~d/> 'fi/ ZIT-C 3//;-1 P-) 
02 t ott 00% 
+ 
06 
+ 
* @L 09 -- n9 - 'IC 
+ + + + 
a* a E 
4 t + 
"2 I: + t s* s 

'% -9- 
(I)U1k3r1Awv)dVU UOC SGOO , 
carst t)nV~9 (0 '03' (llsV.3) 41 CZOO 
-%FA 
T=A(~-L~*A)~I szoo 
95=~(9s~l~'A)dl CLCO 
r#e CP trX(t'Ll'X)JI ECJO ' 
I kb3E TYPE AUDRFSS NAtlE TYPE rOCFtLS NAHE TYPE ADDRESS KINE TYPE ADDRESS kWE TYPE ?DDR€$S 
LAhki ABORESS LboEL A G O H ~ S S  Lh0E& ADDRESS LIaEL ADDQESS L U E L  AODREIS 
O Q  *a 1 0 0  • . 105 me 20 0 am 250 e* 
3 en4 r 3rOfJO023 999 • • 
3.4.11 STORE NEW DATA (PUT(SEG~ARRAY~MAME)) 
3.4.11.1 Linkage 
GETNAM may be c a l l e d .  
3.4.11.2 I n t e r f a c e  
The i n t e r f a c e  wikh t h e  c a l l i n g  program is  through t h e  c a l l i n g  
arguments and t h e  common b lock  /ANCIL/. 
3.4.11.3 Inpu t  
None 
3.4.11.4 Output 
None 
3.4.11.5 S toraqe  
2022 Bytes  
3.4.11.6 Desc r ip t i on  
Put opens t h e  ACA f i l e s ,  t h e n  looks  f o r  a  p r ev ious  e n t r y  f o r  
segment SEG. I f  no such e n t r y  has  been made, a new e n t r y  i s  made. 
I f  segment SEG does  occu r ,  PUT checks  t h a t  t h e  c u r r e n t  d a t a  i s  
no t  d u p l i c a t e d ,  and i f  it i s  n o t ,  t h e  c u r r e n t  d a t a  i s  added t o  
t h e  d a t a  base .  
ARRAY i s  t h e  d o t  d a t a .  NAME i s  t h e  i d e n t i f y i n g  code name. DATE 
and FILL a r e  passed th rough  t h e  common block ANCIL. 
PUT 
3.4.11.7 F l o w c h a r t  
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3.4.12 SCREEN ALL DOTS (SCRAU ( N )  ) 
3.4.12.1 Linkage 
SCRALL does n o t  ca l l  any o t h e r  subrout ine .  
3.4.12.2 I n t e r f a c e  
SCRALL i n t e r f a c e s  w i th  t h e  c a l l i n g  r o u t i n e  through t h e  c a l l i n g  
argument and t h e  common b locks  /ANCIL/, /DATA/, /KAUTH/, /FLAG/. 
3.4.12.3 Inpu t  
None 
3.4.12.4 Output 
None 
3.4.12.5 S torage  
2579 Bytes 
3.4.12.6 Desc r ip t ion  
SCRALL is an implementation of t h e  CCREEN a lgor i thm developed f o r  
LACIE by ERIM. 
The d a t a  a r e  transformed t o  KAUTH coord ina t e s  and s t o r e d  i n  
/KAUTH/. The sun ang le  c o r r e c t i o n  f a c t o r  is  app l i ed  and t h e  
d a t a  are screened.  The sc reen ing  r e s u l t  f o r  each p i x e l  i s  s t o r e d  
i n  t h e  BYTE a r r a y  FLAG. A s o i l  l i n e  e s t i m a t e  i s  made, and i f  
SLN = 99 it is  re tu rned  t o  t h e  c a l l i n g  program. 
SCRALL must be compiled w i t h  t h e  CO:50 switch.  
SCRALL 
3.4.12.7 Flowchart 
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3 . 4 . 1 3  DATA SORT (SORT(X,Y,P,N)) 
3 . 4 . 1 3 . 1  Linkage 
Sort  does  n o t  c a l l  any o ther  rout ine .  
3 . 4 . 1 3 . 2  In ter face  
A l l  data  i s  passed through the  c a l l i n g  arguments. 
3 . 4 . 1 3 . 3  Input 
None 
3 . 4 . 1 3 . 4  Output 
None 
3 . 4 . 1 3 . 5  Storage 
1 5 9  Bytes 
3 . 4 . 1 3 . 6  Descr ip t io  
S o r t  d e f i n e s  the  po inter  array P so t h a t  X (P ( 1 )  ) - < X ( P  ( 2 )  ) - < - < X  - (P (N) ) . 
In c a s e  X (P (K) ) = X(P (K+l) ) then Y (P (K) - < ( P ( K + l )  ) . 
SORT 
3.4.13.7 Flowchart 
POINTERS 
SHUFFEL A 
CHANCES s 
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3.4.14.1 Linkage 
TRPLT cal ls  no o t h e r  subrout ines .  
3.4.14.2 I n t e r f a c e  
The i n t e r f a c e  w i th  t h e  c a l l i n g  r o u t i n e  i s  through t h e  c a l l i n g  
arguments and t h e  common block /TRAP/. 
3.4.14.3 Input  
None 
3.4.14.4 Output 
TRPLT c r e a t e s  l i n e  p r i n t e r  p l o t s .  ( f i g  6.4.14.4) 
3.4.14.5 Storage 
14,445 Bytes 
3.4.14.6 Desc r ip t ion  
TRPLT c r e a t e s  p l o t s  of  s i z e  I X  by JY, packed s e v e r a l  t o  t h e  page 
wi th  NB d o t s  p e r  p l o t ,  each d o t  p l o t t e d  NT times f o r  a t o t a l  of  
ND (209) d o t s .  The p l o t  format is given by t h e  a r r a y  PLT. 
Curren t  (Aug 1979) p r a c t i c e  i s  2  d o t s  p e r  p l o t ,  up t o  16 times 
p e r  p l o t ,  2 p l o t s  p e r  page. The a r r a y  PLT is  read  from [200,7] 
GRINT.DAT. 
The p o i n t s  
(T(I1  ,X ( I , N ) )  and 
(T (I) ,Y (I , N )  ) a r e  p l o t t e d  
wi th  symbol C H A R ( 1 , N ) .  The number of  N ' s  p e r  p l o t  is NB. There 
may be s e v e r a l  p l o t s  p e r  page. 
Changing t h e  a r r a y  PLT w i l l  r a d i c a l l y  change t h e  ou tpu t .  
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TRPLT 
3.4.14.7 Flowchart 
CALCULATE 
LAY OUT 
SET PAGE 
OUTPUT 
ARRAY 
PLOT 
POINTS 
WRITE 
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3.4.15 VEGETATION INDEX (vIN(VEG,ID,N)) 
3.4.15.1 Linkaqe 
VIN does not call any other program. 
3.4.15.2 Interface 
The interface with the calling arguments and the common block 
/DATA/. 
3.4.15.3 Input 
None 
3.4.15.4 Output 
None 
3.4.15.5 Storage 
4160 Bytes 
Description 
VIN computes the vegetation index specified by ID for the first 
N points of /DATA/ and puts the result in VEG. The identifiers 
are 
1 Greenness 
2 Green Number 
3 Ashburn Vegetation Index 
4 Perpendicular Vegetation Index 
5 Transformed Vegetation Index 6 TVI6 
6 Transformed Vegetation Index 7 TVI7 
7 Kannemasu's simple leaf area index 
8 Kannemasu's complex leaf area index 
9 Berkely ratio 2*CH4/CH2 
10 DVI 
11 RVI 
12 Unused 
Ail 
VIN 
3.4.15.7 Flowchart 
GREENNESS Ir-- 
1 COPPUTE 
COMPLEX 
9 COMPUTE 
, 2* CH4 m 
1 
10 COMPUTE 
DVI f 
PRINT 
OTHER ERROP 
MESSAGE 
RET N 0. 
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